Coordinate turnover of nuclear and cytoplasmic histone messenger RNA following inhibition of DNA replication in HeLa S3 cells.
We have examined the metabolism of human H4 histone mRNA in the nucleus and cytoplasm of HeLa S3 cells following inhibition of DNA synthesis to address the extent to which histone mRNA stability in these cellular compartments is coupled to DNA replication. The nuclear and cytoplasmic levels of histone mRNAs encoded by the pF0108A human H4 histone gene were determined by S1 nuclease analysis using a 32P-labeled probe that could distinguish pF0108A transcripts from those of other members of the H4 histone multigene family. Hydroxyurea treatment resulted within 15 min in a 75% reduction in the level of histone H4 mRNA in the nucleus, which corresponds to the 85% decrease observed for H4 histone mRNA in the cytoplasm. The kinetics of nuclear and cytoplasmic H4 mRNA turnover following hydroxyurea treatment were also similar. Northern blot analysis using a 32P-labeled mitochondrial cytochrome b probe indicated that the association of cytoplasmic RNA with the nuclear fraction was less than 0.5%. Treatment of cells with a protein synthesis inhibitor resulted in a 1.3-fold increase in nuclear H4 histone mRNA levels and a 1.5-fold increase of H4 mRNA in the cytoplasm after 45 min. Together, these results indicate that nuclear and cytoplasmic H4 histone mRNAs respond similarly to metabolic perturbations that influence message stability and that mechanisms operative in the turnover of histone mRNAs in the nucleus and cytoplasm may be similar.